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(54) Nasal spray containing ondansetron liydrochiloride 



(57) The present invention relates to antiemetic na- 
sal spray composition comprising 

(1) 2-8 parts by weight of ondansetron hydrochlo- 
ride as an antiemetic drug; and 

(2) 100 parts by weight of base material for nasal 
administration consisting of (i) 70-85% by weight of 
water, (ii) 5-15% by weight of polyethylene glycol, 
(iii) 0.005-0.02% by weight of benzalkonium chlo- 
ride and (iv) 7-20% by weight of one solubilizer se- 
lected from sulfobutyl ether p-cyclodextrin sodium 
salt, dimethyl-p-cyclodextrin and 2-hydroxypropyl- 
P-cyclodextrin, the total amount of the above base 



material being 100% by weight. 

The antiemetic composition according to the 
present invention is feasible for nasal administration, 
and rapidly exerts its antiemetic effect with in 30 minutes 
upon administering it to a human being. In addition, 
since nasal bioavailability of ondansetron hydrochloride 
as an active ingredient is highly improved, the required 
effect can be attained even by administering relatively 
small amount of the active ingredient. 
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Description 

FIELD OF THE INVENTION 

5 [0001 ] The present invention relates to an antiemetic nasal spray composition, particularly an antiemetic nasal spray 
composition which is easily administered and rapidly absorbed through the nasal mucosa to exert prompt antiemetic 
effect. 

BACKGROUND OF THE INVENTION 

10 

[0002] The side effects, such as nausea and vomiting, being usually encountered in the chemotherapy can lead to 
dehydration, severe metabolic imbalance and malnutrition in patients. Accordingly, the patient tends to refuse the 
chemotherapy itself. Therefore, a prophylaxis of nausea and vomiting induced by anticancer drugs could improve the 
effect of chemotherapy. To prevent the chemotherapy-induced nausea and vomiting, 1 ,2,3,9-tetrahydro-9-methyl- 
15 3-[(2-methyl-1 H-imidazol-1 -yl)methyl]-4H-carbazol-4-one hydrochloride dihydrate (hereafter, refer to "ondansetron hy- 
drochloride") can be used. 

[0003] Ondansetron hydrochloride has been usually used by oral and injectable administration under the brand name 

of "Zofran"^" to suppress nausea and vomiting as a selective antagonist at S-HTg receptor. 

[0004] However, a conventional oral administration has good absorption, but extensively metabolized by the liver 
20 (first-pass hepatic metabolism). It should be also administered 30 minutes before chemotherapy, and the orally admin- 
istered anticancer drug tends to be discharged by vomiting. Also, intravenous administration renders rapid effects to 
a patient, but the onset of effects is so rapid that it causes undesirable effects. In addition, it gives a local pain, and 
may cause an unexpected accident when it is not perfectively prepared. 

[0005] Korean Patent Application Laid-open No. 2001-14479 discloses a technology to solve the above problems. 

25 This laid-open application provides a composition containing ondansetron hydrochloride of which dermal application 
is feasible. Since this composition contains a hydrophilic organic solvent, skin-permeation enhancer and water, the 
composition can alleviate side effects and maintain an effective blood concentration of antiemetic drug. 
[0006] However, the composition has a few disadvantages that it cannot rapidly exert an effect, because the active 
ingredient of the composition is absorbed into the systemic blood concentration through the skin, and generally it takes 

30 a long lag time to reach the steady state blood level. Therefore, the transdermal delivery formulation has to be produced 
in a form of patch and attached on to the skin for a long time. This also causes a skin damage due to a long term 
attachment thereto. In addition, it is disadvantageous that antiemetic drug can not be timely administered when it is 
required. 

35 SUMMARY OF THE INVENTION 

[0007] The object of the present invention is to provide a nasal delivery composition which exerts rapid and effective 
antiemetic effect when it is administered. 

[0008] The another object of the present invention is to provide an antiemetic composition which can be simply and 

40 readily administered. 

[0009] The still another object of the present invention is to provide an antiemetic composition which can prevent 
the administered antiemetic drug from being discharged due to vomiting. 

[0010] The still another object of the present invention is to provide an antiemetic composition which has no side 
effects such as local pains, skin rash and the like. 
45 [0011] The still another object of the present invention is to provide an antiemetic composition which can be main- 
tained in a solution phase for a long time so that the effective component may be nasally administered by spraying. 

DESCRIPTION OF THE INVENTION 

50 [0012] The antiemetic composition of the present invention comprises 

(1) 2-8 parts by weight of ondansetron hydrochloride as an antiemetic drug; and 

(2) 1 GO parts by weight of base materials for nasal administration consisting of (i) 70-85% by weight of water, (ii) 
5-15% by weight of polyethylene glycol (hereafter refer to "PEG"), (iii) 0.005-0.02% by weight of benzalkonium 

55 chloride (hereafter refer to "BC") and (iv) 7-20% by weight of one solubilizer selected from sulfobutyl ether p- 

cyclodextrin sodium salt (hereafter refer to "SBCD"), dimethyl-p-cyclodextrin (hereafter refer to "DMCD") and 2-hy- 
droxypropyl-p-cyclodextrin (hereafter refer to "2HPp CD"), the total amount of the above base materials being 
100% by weight. 
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[0013] The present invention will be explained in detail as follows. 

[0014] Since a nasal cavity has a relatively high surface area of 150-180cm2 and a thin mucosa of 2-4 mm, it relatively 
rapidly absorbs most of water soluble drugs. Some of the major advantages offered by the nasal administration are as 
follows: 

5 

(1) Dose of a drug can be reduced, because a drug is rapidly absorbed and its bioavailability is high. 

(2) Onset of therapeutic action is fast. 

(3) Hepatic first pass metabolism can be avoided. 

(4) A metabolism in gastrointestinal tract can be avoided. 

10 (5) Irritation of the mucosa in the gastrointestinal tract can be avoided. 

(6) There is little risk to be administered in overdose. 

(7) There is little risk to be infected because of non-invasiveness. 

(8) It is convenient to use a drug, and the drug can be administered without assistance by other person. 

(9) Patient compliance is improved. 

15 (1 0) Nasal administration can be beneficial to the conventional administration. 

(11) The risk of infectious disease occurrence can be reduced. 

[0015] Although the nasal administration has such many advantages, the formulation to be intranasally administered 
should be prepared in a solution and should not form precipitates even during the longer period of storage. The higher 

20 permeation across the nasal mucosa can be easily achieved when the active ingredient concentration should be high 
in solution phase. However, it is difficult to meet the above two requirements at the same time. 
[0016] The present inventors have fervently studied for solving these difficulties. As a result, they have found that 
the ondansetron hydrochloride nasal spray formulation could be prepared in a higher concentration and did not form 
any precipitates. Ondansetron hydrochloride was stable in the offered nasal formulation. The permeation rate of the 

25 active ingredient through the nasal mucosa was remarkably increased by adequately selecting and adjusting the ad- 
ditives and their amount in the nasal composition used as base material of ondansetron hydrochloride. 
[0017] PEG used in the present invention maintains the surface of the nasal mucosa to be wet so as to facilitate 
permeation of the active ingredient through the nasal mucosa. The amount of the PEG is preferably 5-1 5% by weight 
on the basis of the amount of the base material. When the amount of the PEG is less than 5 % by weight, it unsatis- 

30 factorily wets nasal mucosa. And when the amount of the PEG is more than 15 % by weight, it may not improve the 
wetting of nasal mucosa, rather lowers the physical stability on storage of the composition and the transnasal perme- 
ation rate of the active ingredient. Further, when it is nasally sprayed, it may form precipitates, and thus plug the orifice 
of the nozzle. 

[0018] The BC used in the present invention is a preservative to prevent the composition from the microbial contam- 
35 ination, and is used in an amount of preferably 0.005-0.02 % by weight based on the weight of the base material. When 
the amount of the BC is less than 0.005 % by weight, its preservative activity is lowered. And when the amount of the 
BC is more than 0.02 % by weight, it can cause an irritation of nasal mucosa. 

[0019] Examples of the solubilizers used in the present invention include SBCD, DMCD and 2HPp CD. One of them 

is preferably used in an amount of 7-20 % by weight based on the base material. When the amount of the solubilizer 
40 is less than 7 % by weight, the enhancement of solubility of ondansetron hydrochloride as an active ingredient is not 
sufficient, and the composition tends to be precipitated. And when the amount of the solubilizer is more than 20 % by 
weight, the transnasal permeation of the active ingredient is lowered. The SBCD of the above solubilizers has most 
excellent solubilizing effect. 

[0020] According to the present invention, the amount of the water as an aqueous vehicle is preferably 70-85% by 
45 weight on the basis of the base material. When the amount of water is less than 70 % by weight, the ultimately obtained 
composition tends to be precipitated. And when the amount of water is more than 85 % by weight, the solubility of 
ondansetron hydrochloride as an active ingredient will be lowered by using the reduced amount of solubilizer, or the 
moistening effect on the mucosal surface will be lowered by using the reduced amount of humectant (PEG). The 
composition for nasal administration according to the present invention has to be maintained in a solution phase for a 
50 long time at room temperature or in a cold place contrary to the formulations for oral or transdermal administration. 
Accordingly, the composition according to the present invention can not be used when it is precipitated. 
[0021] Ondansetron hydrochloride as an active ingredient is dissolved up to 8 parts by weight based on 100 parts 
by weight of the base material of the above composition. The higher the concentration of the active ingredient in the 
solution spray composition is, the more the nasal mucosal permeation is enhanced. However, considering the long- 
55 term storage stability of the formulation, it is preferable to solubilize not more than 6 parts by weight of the active 
ingredient. If necessary, not more than 2% by weight of a water-soluble chitosan may be added to the composition in 
order to increase the adhesiveness of the composition to the nasal mucosa. Further, pH of the composition is preferably 
adjusted to a weak acidity of pH 4.0-6.0 so as to increase the chemical stability of the active ingredient and aid to 
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prevent the growth of microorganisms. Examples of the pH adjusting agent include hydrochloric acid, phosphoric acid, 
citric acid, tartaric acid and the like. 

[0022] The composition according to the present invention is administered by spraying it to the nasal mucosa, and 
rapidly exerts its antiemetic effect within 30 minutes after nasal administration. In addition, since the bioavailability of 
the active ingredient is higher in nasal administration than that in oral administration, the desired effect can be attained 
by using even a reduced dose of the active ingredient. 

EXAIVIPLES 

[0023] The present invention is described in more detail by Examples and Comparative Examples, but the Examples 
are only illustrative and, therefore, not intended to limit the scope of the present invention. 

Formulation Example 

(Preparation of Antiemetic Nasal Spray Composition) 

[0024] 10% by weight of PEG 300, 10% by weight of SBCD, 0.01% by weight of BC and the balance of water were 
mixed to obtain the base material. 4 parts by weight of ondansetron hydrochloride are added and dissolved in 100 
parts by weight of the obtained base material to give an antiemetic nasal spray composition. 

Example 1 

(Test for Storage Physical Stability) 

[0025] The composition obtained in the above Formulation Example was adjusted to a weak acidity of pH 4.58 in 

order to increase the chemical stability of the active ingredient and the antimicrobial preservation. This composition 
was stored in a refrigerator maintained at a temperature of 4QC to observe the formation of precipitates. Even after 30 
days, any precipitation was not observed. This result indicates that the composition of the present invention can be 
stored at room temperature for a long term. 

Example 2 

(Test for Intranasal Stability of Active Ingredient) 

[0026] The fresh nasal mucosa excised from a rabbit (body weight 3.0 kg. New Zealand White female rabbit) was 
mounted to the Valia-Chien permeation system maintained at a constant temperature of 37QC. Each of the donor and 
receptor half-cells was filled with each 3.5mL of saline, maintained at the constant temperature for 4 hours while stirring 
with a magnetic star-head bar, and then both extracts from the half-cells were combined and used as nasal mucosa 
extracts. 

[0027] Ondansetron hydrochloride (200 |ug/mL) was added to the obtained nasal mucosa extract, and then main- 
tained at the temperature of 37QC for 4 hours while gently shaking in order to confirm the physiochemical or enzymatic 
stability of ondansetron hydrochloride in a nasal cavity. The results are shown in below Table 1. 



Table 1 



Time (hr) 


Residual Concentration (^ig/mL)* 


0 


198.6± 1.3 


1 


199.0 ±5.2 


2 


203.5 ± 3.0 


3 


196.9 ±0.6 


4 


197.9 ±9.6 



note: "*" means the average (standard deviation, n=3) 



[0028] The results in Table 1 show that ondansetron hydrochloride was not nearly degraded in nasal mucosa extract 
for 4 hours. This means that ondansetron hydrochloride is stable at the site of administration and absorption, namely 
nasal mucosa. 
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Example 3 

(Test for Permeation of Active Ingredient) 

[0029] Permeation rates of ondansetron hydrochloride through nasal, duodenal, colonic and rectal mucosae of a 
rabbit (body weight 3.0 kg, New Zealand White female rabbit) were determined. The results are shown in below Table 
2. As shown in Table 2, the permeation of ondansetron hydrochloride in nasal mucosa occurs very rapidly. The per- 
meation rate of 10 minutes reached 30.4 (ig/cm^, and the permeation rate through nasal mucosa at 30 minutes was 
7.2, 7.5 and 15.8 times higher than those through the duodenal, colonic and rectal mucosae, respectively. 



Table 2 



Time (hr) 


Cumulative Amounts (lam/cm^)* 


Nasal mucosa 


Duodenal mucosa 


Colonic mucosa 


Rectal Mucosa 


0.167 


30.4 ±3.2 








0.333 


68.2 ± 4.7 








0.5 


106.8± 14.9 


14.8 ±3.5 


14.3 ±2.2 


6.7 ± 0.1 


1.0 


1 80.5 ± 12.4 


35.4 ± 8.2 


36.5 ± 7.8 


9.6 ±0.9 


1.5 


261.5± 15.1 








2.0 


289.3 ± 23.5 


94.6 ± 23.9 


112.1 ± 14.6 


19.3 ±5.8 


3.0 


414.6 ±22.6 








4.0 


559.4 ± 28.2 


280.1 ±43.2 


294.8 ± 14.7 


54.1 ± 6.7 


6.0 




453.1 ±36.3 


438.9 ±27.2 


1 64.2 ± 9.2 



note: "*" means the average (standard deviation, n=3) 
"*■*" means tliat the amounts were not determined. 



Example 4 

(Test for Effect of Permeation Enhancers) 

[0030] As permeation enhancers, each 1% by weight of sodium caprate, SGC (sodium glycocholate), ammonium 
glycyrrhizinate, sodium deoxycholate, lauroylsarcosine and each of 0.1% by weight of EDTA and EDTA disodium were 
added to the antiemetic nasal spray composition in order to increase the permeation of the active ingredient. However, 
the permeation enhancers were not dissolved in the composition except for the mixture of 1% by weight of SGC and 
0.1% by weight of EDTA disodium. As shown also in Table 3, the permeation rate of active ingredient from the com- 
position containing permeation enhancer was rather lower than that of the composition (MV) containing no permeation 
enhancer. This means that the composition of the present invention has a high nasal permeability even without per- 
meation enhancer. 



Table 3 



Time (hr) 


Cumulative Amounts (^im/cm^)* 


MV** 


MV** + SGC 1% 


MV** + EDTA disodium 0.1% 


0.167 


1 4.2 ± 6.8 


4.0 ± 0.6 


3.4 ± 0.1 


0.333 


51. 9± 15.7 


11.7±0.6 


9.9 ±2.0 


0.5 


112.6± 19.3 


27.8 ± 1.9 


22.9 ±4.6 


1.0 


306.8 ±37.4 


173.1 ±2.0 


115.3± 15.4 


1.5 


556.0 ±49.7 


340.0 ± 25.5 


233.5 ±21.2 


2.0 


808.2 ± 67.5 


563.2 ± 62.0 


398.1 ±25.1 


3.0 


1368.0 ± 114.5 


1001. 0± 140.6 


813.5 ± 70.7 


4.0 


1 888.7 ± 177.0 


1460.9 ±270.6 


1 250.2 ± 138.6 



note: "*" means the average (standard deviation, n=3) 

"**" : MV=Antiemetic Composition Obtained in Formulation Example 
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Example 5 

(Comparison of Bioavailability for Active Ingredient) 

5 [0031 ] Twenty four (24) white rats (body weight 250-300 g, Sprague-Dawley male rats) were classified into 3 groups, 
namely 6, 11 and 7 rats. After nasal, intravenous and oral administration to each group of rats, the bioavailability 
according to the different routes of administration was compared. 

[0032] Ondansetron hydrochloride was dissolved in the composition obtained in Formulation Example for nasal ad- 
ministration, in 0.9% saline for intravenous administration, and in purified water for oral administration as vehicles, 
10 respectively. Each 2 mg/kg of the solutions was administered thereby. The blood samples were collected at the pre- 
determined time intervals to analyze the concentration of ondansetron hydrochloride in the plasma. The bioavailibity 
parameters were calculated from the assay results. The results are shown in below Table 4. 

[0033] Ondansetron hydrochloride was rapidly absorbed through nasal route. The peak plasma concentration (Cp^^x) 
of ondansetron hydrochloride was found to be 49.4 ± 1 8.7(ng/mL), and the time to reach the peak concentration (T^ax) 

15 was 9.4 minutes. On the contrary to this, the C^^^ ''^ o''^' administration comes up to 29.7 ± 10.6 ng/mL which is 1.7 
times lower than that in nasal administration. in oral administration was 11.8 minutes. Area under the plasma 
concentration-time curve (AUCo.2hr) '•^ nasal administration was 53.2 ± 9.5 ng-hr/mL, AUCo.2hr '"^ o''^' administration 
was 24.9 ± 12.6 ng-hr/mL and AUCo.2hr intravenous administration was 51 .1 ± 7.4 ng-hr/mL. Accordingly, AUCQ.2hr 
in nasal administration was 2. 1 times higher than that in oral administration and was almost same as that in intravenous 

20 administration. 



25 



Route of 
administration 


Number of 
animals 


Cmax (ng/mL)* 


Tmax (min)* 


AUCo.2hr(ng-hr/ 
mL)* 


''^'^^oral.nasa/ 
AUVi/ 


IV injection 


6 


** 


** 


51.1 ± 7.4 


** 


Oral 


11 


29.7 ± 10.6 


11.8 ± 1.8 


24.9 ± 12.6 


0.49 


Nasal 


7 


49.4 ± 18.7 


9.4 ± 1.8 


53.2 ± 9.5 


1.04 



note) "*" means the average (standard deviation). 
"**" means the parameter which cannot be detected. 

30 

Example 6 

[0034] The same procedure as defined in Formulation Example was conducted except that DMCD was used instead 

of SBCD to obtain the antiemetic composition. The experiments for storage physical stability, permeability, chemical 
35 stability and the like for the obtained composition were conducted. The results were similar to those in the above 
examples where SBCD was used. 

Example 7 

40 [0035] The same procedure as defined in Formulation Example was conducted except that 2HPp CD was used 
instead of SBCD to obtain the antiemetic composition. The experiments for storage physical stability, permeability, 
chemical stability and the like for the obtained composition were conducted. The results were similar to those in the 
above examples where SBCD was used. However, the solubility of ondansetron hydrochloride as an active ingredient 
was somewhat low comparing to the composition containing about 3% by weight of SBCD . 

45 

Comparative Example 1 

[0036] The same procedure as defined in Formulation Example was conducted except that the amount of SBCD 
was reduced to 5% by weight to obtain the antiemetic composition for nasal administration. The same experiment as 
50 Example 1 for storage stability for the obtained composition was conducted. However, precipitates began to be formed 
after 7 days. 

Comparative Example 2 

55 [0037] The same procedure as defined in Formulation Example was conducted except that the amount of SBCD 
was increased to 25% by weight to obtain the antiemetic composition for nasal administration. The same experiment 
as Example 5 for comparing the bioavailability for active ingredient for the obtained composition was conducted. As a 
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result, ondansetron hydrochloride was slowly absorbed through nasal mucosa than that in Example 5. The peak plasma 
concentration (Cf^^x) was 36.2 ± 1 0.7 ng/mL in 9.8 minutes. Accordingly, it was confirmed that the absorption of drug 
is retarded since SBCD entraps ondansetron hydrochloride as an active ingredient, when SBCD is used in excessive 
amount. 

EFFECTS OF THE INVENTION 

[0038] The antiemetic composition according to the present invention is feasible for nasal administration, and rapidly 
exerts its antiemetic effect within 30 minutes upon administering it to a human being. In addition, since bioavailability 
of ondansetron hydrochloride as an active ingredient is highly improved, the desired effect can be attained even by 
administering relatively small amount of the active ingredient. Furthermore, the antiemetic composition according to 
the present invention can completely avoid the discharge of the active ingredient from stomach in oral administration 
and the unfavorable effects such as local pains, skin rash and the like in intravenous of intramuscular administration. 



Claims 



1. Antiemetic nasal spray composition comprising 

(1) 2-8 parts by weight of ondansetron hydrochloride as an antiemetic drug; and 

(2) 100 parts by weight of base material for nasal administration consisting of (i) 70-85% by weight of water, 
(ii) 5-1 5% by weight of polyethylene glycol, (ill) 0.005-0.02% by weight of benzalkonium chloride and (iv) 7-20% 
by weight of one solubilizer selected from sulfobutyl ether p-cyclodextrin sodium salt, dimethyl-p-cyclodextrin 
and 2-hydroxypropyl-p-cyclodextrin, the total amount of the above base material being 100% by weight. 

2. Antiemetic nasal spray composition according to Claim 1, characterized in tliat not more than 2% by weight of 
chitosan is further added in order to increase the adhesiveness of the composition to the nasal mucosa. 

3. Antiemetic nasal spray composition according to Claim 1 , characterized in that pH 4.0-6.0 is maintained by adding 
a pH adjusting agent. 

4. Antiemetic nasal spray composition according to Claim 1 , characterized in that nasal administration is conducted 
by a spray through a fine nozzle. 

5. Antiemetic nasal spray composition according to Claim 3, characterized in that pH adjusting agent is hydrochloric 
acid, phosphoric acid, citric acid or tartaric acid. 

6. A composition as defined in any one of claims 1 to 3 or 5 for use in the treatment or prevention of nausea and/or 
vomiting. 

7. The use of a composition as defined in any one of claims 1 to 3 and 5 in the preparation of an antiemetic nasal 
spray for the treatment or prevention of nausea and/or vomiting. 



